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AB An improved hydrogenation process for the preparation of certain drug 

intermediates is disclosed. The process is useful for the preparation of 

intermediates used in the manufacture of the antidepressant venlafaxine (I) and 

related compds. Specifically, the claimed process involves preparation of 

aminomethyl compds. II [X = CH2NH2] by hydrogenation of nitriles II [X = 

cyano] in the presence of a Ni or Co catalyst at a temperature of about 

5° to about 25° [wherein: Rl, R2 = (ortho or para 

substituents) H, OH, Cl-6 alkyl, Cl-6 alkoxy, C7-9 aralkoxy, C2-7 

alkanoyloxy, Cl-6 alkylmercapto, halo, or CF3; R3 = H or Cl-6 alkyl ; R4 = 

H, Cl-6 alkyl, f ormyl , or C2-7 alkanoyl; n = 0, 1, 2, 3, or 4; dotted line 

= optional olefinic unsatn.] . The controlled temperature of the process 

prevents the formation of undesirable phenylalkyl amine byproducts/ which 

are typically formed at higher temps., and which are very difficult to 

sep. Also claimed is a process for alkylation of the obtained primary 

amines II [X = CH2NH2] to give secondary and tertiary amines II [X = 

NR5R6; R5 = H or Cl-6 alkyl; R6 = Cl-6 alkyl] . The latter compds. include 

I and various desmethyl derivs . For example, hydrogenation of nitrile III 

over Raney Ni in a mixture of MeOH and 25% NH3 solution, after 20-3 0 h at room 

temperature (10-20°) and 60 psi H2, gave amine IV in 70% yield and 99% 

purity, directly from the reaction. In contrast, a similar run at higher 

temps. (25°) gave IV of only 52% purity, with the major impurity 

(39% of product) being 4-MeOC6H4CH2CH2NH2 . Alternatively, a too-low 

temperature 

run (5°) using more catalyst and NH3 was still incomplete at 45 h, 
and also gave IV of only 93% purity. 
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AB A novel salt of O-desmethylvenlaf axine, O-desmethylvenlaf axine formate, 
provided. Pharmaceutical compns . , dosage forms and methods of use are 
also provided. 
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AB O-desmethylvenlafaxine is prepared by reacting venlafaxine with a 
high-mol . -weight alkane- or arenethiolate anion (e.g., sodium 
dodecanethiolate) in an ale, ethylene glycol, polyethylene glycol (e.g., 
PEG 400), ethylene glycol ethers, or their mixts. 
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AB This invention provides pharmaceutical ly active enantiomers of the 

venlafaxine metabolite O-Desmethyl venlafaxine, R(-) -4- [2- (Dimethylamnino) - 
1- (1-hydroxycyclo-hexyl) ethyl] phenol or R(-) 1- [2- (dimethylamino) -1- (4- 
hydroxyphenyl) ethyl] cyclohexanol (I) , and S ( + ) -1- [2- (Dimethylamino) -1- (4 - 
hydroxyphenyl) ethyl] cyclohexanol or S( + ) -4- [2- (Dimethylamino) -1- (1- 
hydroxycyclohexyl) ethyl] phenol , or one or more pharmaceutically acceptable 
salts or salt hydrates thereof, as well as pharmaceutical compns . 
utilizing these enantiomers and methods of using the enantiomers to treat, 
inhibit or control central nervous system disorders. To a solution of 
1- [2- (Dimethylamino) -1- (4 -methoxyphenyl ) ethyl] -cyclohexanol free base 
(preparation given) in EtOAc at room temperature was added at once to a 

solution of 

(+)-Di-para toluoyl-D- tartaric acid-monohydrate (DT(-)T) and was stirred 
at room temperature for 1 h. The resulting precipitate was filtered off, 
washed with 

EtOAc , dried overnight at 35° in a vacuum oven to provide crude 

R(-) -1- [2- (dimethylamino) -1- (4 -methoxyphenyl) -ethyl] cyclohexanol DT(-)T 

salt (yield = 92.8%) as a white solid. The solid was recrystd., and 

treated with sodium hydroxide solution to obtain I base which was separated and 

purified. Neurotransmitter uptake inhibition activity of the enantiomers 

were studied in rats. Pharmaceutical formulations of different 

enantiomers are disclosed. 
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AB Title compds. were prepared by optical resolution of venlafaxine followed by 

O-demethylation. Data for biol . activity of title compds. were given. 
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AB A pharmaceutical composition comprising ( -) -venlafaxine derivative 
substantially 

free of (+) -stereoisomer is claimed. Thus, (±) -venlafaxine in THF was 
added to a mixture prepared from Ph2PH and BuLi in THF at 0° followed 
by stirring and overnight reflux to give 73.8% (±) -0- 

desmethylvenlafaxine, which was resolved using di-p-toluoyl-L- tartaric 
acid to give ( - ) -O-desmethylvenlafaxine . Drug formulations containing the 
latter are given. 
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AB A method of treating an affective disorder comprises administration of a 

(+) -venlafaxine derivative substantially free of the (-) -enantiomer. Thus, 
(±) -venlafaxine (preparation given) was added to a 0° mixture of Ph2PH 
and BuLi followed by stirring and reflux overnight to give 73.8% 
(±) -O-desmethylvenlafaxine, which was resolved to give 

(+) -O-desmethylvenlafaxine. Drug formulations containing the latter are 
given . 
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AB Title compds. I [Rl = cyano, CONMe2, CSNMe2 ; R2 = OMe, (protected) OH], 

useful as intermediates for preparation of antidepressants, were prepared by 
reaction of II [M = Li, Na, K, or MgX (X = halo) ; R2 = OMe, protected OH] 
with cyclohexanone in hydrocarbon/ ether solvents. For example, II (Rl = 
CSNMe2, R2 = OMe, M = MgBr) gave the corresponding I in 64% yield. 
Subsequent reduction of I by Raney-Ni gave the antidepressant (no data) 
N,N-dimethyl-2- ( 1-hydroxycyclohexyl ) -2- (4 -methoxyphenyl ) ethylamine (III) . 
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AB A series of 2 -phenyl -1- (1-hydroxycycloalkyl) ethylamine derivs . was examined 
for the ability to inhibit both rat brain imipramine receptor binding and 
the synaptosomal uptake of norepinephrine (NE) and serotonin (5-HT) . 
Neurotransmitter uptake inhibition was highest for a subset of 
2-phenyl-2- ( 1 -hydroxy eye lohexyl ) dimethylethylamines in which the aryl ring 
has a halogen or methoxy substituent at the 3- and/or 4 -posit ions. 
Potential antidepressant activity in this subset was assayed in three 
rodent models-the antagonism of reserpine- induced hypothermia, the 
antagonism of histamine-induced ACTH release, and the ability to reduce 
noradrenergic responsiveness in the rat pineal gland. An acute effect 
seen in the rat pineal gland with several analogs, including 
1- [1- (3 , 4-dichlorophenyl) -2- (dimethylamino) ethyl] cyclohexanol and 
1- [2- (dimethylamino) -1- (4 -methoxyphenyl ) ethyl] cyclohexanol (I) , was taken 
as a possible correlate of a rapid onset of antidepressant activity. 
Compound I (venlaf axine) is presently undergoing clin. evaluation. 
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AB About 35 I [Rl = H, Cl-6 alkyl ; R2 = Cl-6 alkyl ; R3 = optionally unsatd. 
1-hydroxycycloalkyl , optionally unsatd. 1-alkoxycycloalkyl , 
1-cycloalkenyl; R4 = H, Cl-6 alkyl; R5, R6 = H, OH, Cl-6 alkyl, alkoxy, 
alkanoyloxy, -CN, N02 , alkyl thio, NH2 , alkylamino, dialkylamino, 
carboxamido, halo, CF3 ; R5R6 = methyl enedioxy] , antidepressants, were 
prepared E.g., p-Me0C6H4CH2CN in THF was treated with BuLi at -70°, 
then condensed with cyclohexanone at -50° to give 

1- tcyano (p-methoxyphenyl) methyl] cyclohexanol (II). II was hydrogenated in 
NH3 -EtOH over 5% Rh on A1203, then methylated with HCHO and HC02H to give 
1- [ (2-dimethylamino) -1- (4-methoxyphenyl) ethyl] cyclohexanol (III) . Ill 
showed an activity equal to imipramine in synaptosomal NE and 5-HT uptake 
inhibition. Also, unlike the tricyclic antidepressants, III and related 
compds. demonstrate neither muscarinic anticholinergic activity nor 
antihistamine activities. 
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